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mKMmt^mx'hz, m\mmm*fc<mi£*imte dchf-da (2' ,r - 

* * n ^#-S§- D-399) ^f&(Oett^S«<DPfif #J <!; £lC<(£ffi UgMTt 

^-cwTO^^^'5^m^-a^fct>^^c^^ <) DCHF-DA tt, tS*bTgUj 

-mmnmzmfe-fzxfek itn, ^^«> esr 

fcV* (— M^O^^ffifet-oVN-Cfi Nagano, T. , et al. , Free radicals 
in Clinical Medicine, Vol.7, pp. 35-41, 1993 if £#fl?.<D^ <k )„ Sute DCHF-DA 
-fiTOmojg'JS^ffi-t-^^t "b-C*^^^ x DCHF-DA g^#-f5Fpm& 

fi«£ftftv\ tot, mmkmm<DWK{z.@.%»imte, mm&Rxfmm^m 

t£&tti&mZmi&tZ>Z.t\Zf8.?hLlt (1MW0 9 9/5 1 5 8 6^) . * 
&9i# h tt $ b fc«F**«»tfc*t*, TEO-«W (I) Xtt (ID -e« $ ix^^TO 


WO 01/64664 


PCT/JP01/01504 



R 3 teE&S b T V t> «fc V * 2-* * is V =^S5r tf1t) $ ft 5 
*bate2riSn?*>oT, T1BOIS: (A)±E-«*(I)Xtt(II)t?**tb5flS'& 

7JJ— Mb** (j-iEHKS;(i)K::i8^-c r' jfls*jnjiK-^-c*)aft:**x«:±iE- 
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BiEoffiill&ttH 

% 1 lUli, «3-C#5>^**WO^*(ss-3F) 10 M M 8?£<&®fi*'* t * h 
£^T'&5 EP-1 Sr^DtX^)t^WB#^^k$rS l J^Lyc:^m^-rc 
ffi4@tt« «3"C#e»*tfc**W«>^*(ss-3F) 10 M M JgfclCfc -Kp*'>9 

^5Ef±, y ygt h y ( p h 7.4)f ic»*bfe*»Mo^"* 

(ss-3F)lO M McO!&7fc*-<^ b/U^fo 

SB 6 mii, #j 3 •e»e>nfc*»w©^'fe(ss-3F) sr-&tp»«S: hplc l 

fcjfe*&*-*"a 0 + * (A) 10 m M ss-3F fefflt ; (B) 10/zM ss-3F JgttUlftltMd* 
5mM fcfcS J: 5 fc. EP-1 SrflDlT, 37°C-C* 8 ^g^JffcSM ; (C) 10/iM 

500 n M td&.S J: 9 K:iS*6*KIS-«S:Anx.-C, ft 3 *NMl:iKIl/fctt$.; (D) 

*7Hfi» «ill-C#e)ixfc*JSM©'fb^«j(ss-3) 10 M M j6*l&*^ 

»9Blf4, *»W©flS-S# (ss-lF &tf ss-3F) t HRP/H& £<&E£tt£fcf* L 
. E<K (A) 12 ss-lF, (B) tt ss-3F ©Jt#«r*f. 0«f ©$t3=tt H 2 0 2 


4 


WO 01/64664 PCT/JP01/01504 

B*m¥fwmmm 2000-54557 ^wmm<DWi^*^t^x±x*mm<Dm 

ztibitm— c*t^oTv^Tt<tv\ m&scomig 

3 C M 7/w* 7 ;vS, C,^/> a tvu* 7 W 7 b -f ^S, 

mxttin&s wtmm, 757 a&tt £ w -5 r * # -e # s 0 ma-m 1 1 
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rtbibw?*>, ^a^ttlcff** *L«*«*©*tt, *JSWOttJRRtJ c Wft*' 
felcM^ffi-C^S. M^tBI©-tta(I)XH:(II)Ofl:'g*Xf±-to«[ 

-«*(i)xr±(n)i?**ii5^*tt,it^©aiafc«i:-cifl*fc«[2fi 
(-jR*<n)fc*j^rR , #**«*-e*s^'fr«) SrTy-Mk-fa- <tt- 

7 y -M\L&® t TO S-frfttf J: ^ \ <0±E-«5£ (I) Xtt (II) T»* $ ixS 
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fi, /nf^f-f ^* 7"^ ? ' i/y-tis* (Protective 

Groups in Organic Synthesis, T.W.Greene, John Wiley & Sons, Inc., 1981) 
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±A^\^m (-^(n)^*3v^r r 2 & fornix bz>4t£m\z.ft%-tz>) x\a 
itih<D^^K.^^M^^tx\r^ a -^a)x\tai)<Dit^xn^<Dm'± 

& o "C , (I) X (ID T'^ £ ti 5 ^-a-feXfi-t J£ttg£^ t £JS $ 

mTV-;Htztitcit&®xnz<D&<D%%zmfei-zz.ki<z£<>x, s& 



Active Oxygen Species 


5 jCOl 

HO^^O^C 


non-Fluorescent 


Fluorescent 


COOH 



Active Oxygen Species 


non-Fluorescent 


COOH 



££^U (active oxygen species) fi-fiTO^Xfit Y**i/y*J 


9 


WO 01/64664 PCT/JP01/01504 

(iD.-C^^ttS^ttXfi^ro^t^ttBft^fcSrR^^-frSXe; (B) ±|E 

& & jb v *r ^ v if #-e&3t 9. > A'SrS!!^ 5 4 i? i" 5 r t & -e # 

•fy 9 WS 3^1/ Y *S YZk (Saito, I,, etal. , J. Am. Chem. Soc. , 107, 
pp. 6329-6334, 1985) .fc£«:5pJJB-f i^T?**. 3M6H©*Oltt*|lll&rtfcfll 
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hjs^j . . - ' 

0U :ss-3 (-flS^ (I) {C*JV^XR l iSp-7 5y7a=/U*T*)5'fki&-») O-g- 

4-3— K7=!> y 11.0 g (50.4 mmol) StRH^A' 60 mL iC^>U ^ 
tC«S7K§^^ 10 mL (10. 8 g, 106 mmol)\ . t* V 7. 8 mL (7. 65 g, 99. 4 mmol) 

*. , caci 2 1 *oini»T2 «miiii^ifc.*«;s:«ES*t5 : i t ± o , 

4-3- K7± h7=y KSrW'fc 0ft* : 13.0 g, : 99.0 %) 8 

m. p. 174. 5 t-175. 5 to 

'H-NMR (300 MHz Acetohe-d B ) ; 8 2.04(s, 3Hh 7.46(dd, J=9. 0 Hz, 2. 2 Hz, 1H), 

7.60(dd, J=9.0Hz, 2.2 Hz, 1H), 9.2l(br, 1H) 

EI.Mass(M)*=261 

2) pre ss-3 (Tir^/b) <D&& 

# V t-y h*i/ K 123 rag (1. 10 mmol)' Sr^^-fefV 8mL/^ 9 J—)\s 3 mL 
<Dm&mfcm*Ltc e ZOfa 196mg (1.21 mmol) £#0 
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y# V tk&Z'&lto ^<D7-t KP^V^^vyy^y ^A&WAofc 25mL7" * 
7 7*:3K: 4-3- KT-fe HT-y K 1. llg (4. 26 ramol) ^t'llv^ 12 mL 
^Lfc^i:, £ft;3l-tE 124 nig (1.25 mmol) t SrJPx., T/U^V^T-C 9 
#113 45 ^^»5I^^tf ofc, LT^fe, TO^ICtK 55 raL %M 

^ £ b ^Mi&M$:to±Xm&KLtl 0 mk^^ (75mLx4) T'tetH U A* 
fc«M£i&ft&m*T-gfcfrU Na 2 S0 4 -Cii&*g&, &g££MJBE?g* Lfc c a@« 

O^) {C<t<9*ftMU pre ss-3 (Ti?5vv) £jt&J6NI<t LT#fc (HX4 : 68. 7 
mg, : 21.2 %) 0 

m. p. 197. 0 t-199. 0 t 0 

'H-NMR (300 MHz Acetone-d 6 ) ; 5 2. 08 (s, 3HK 6.27(d, J=9. 5 Hz, 1H) , 6. 79 (d, 
J=2.4Hz, lHh 6.92(dd, J=8. 6Hz, 2. 4 Hz, lHh 7.09(d, J=9. 0 Hz, 2H) , 7. 65 (d, 
J=8.6Hz, lHh 7.74(d, J=9. 0 Hz, 2Hh 7.93(d, J=9. 5 Hz, 1H) 
EI Mass(M) + =295 

3) ss-3©^ 

pre ss-3 (T±^-/l-) 67 mg (0.227 mmol) £ 1.2jfiSjfi» 20 mL id^Dx, 

%^z.^mm^. lxa* b 3 u#m»i!gft u 1 kmri 3 0 #raM-e»# t 
tz 0 mamm&mi- h y 65 mL fcjo*., »»=f-vu (75 mL x4) -ctt 

tfci t^i^SlPM*t^L, Na 2 S0 4 M£$fiEfS£Lfc, $ 

*7W-3/l) KiUttlRU ss-3 ^ffegiHtifc (IRS: : 38. 0 mg, : 
66. 2 %) 0 

m. p. 132. 5 T>133. 5 t 0 

'H-NMR (300 MHz Acetone-d 6 ) ; 5 4.57(br. 2HK 6. 10 (d, J=9. 5 Hz, 1H) , ' 
6. 60-6. 78 (m, 5H), 7.47(d, J=8. 6 Hz, 1H), 7.77(d, J=9. 5 Hz, 1H) 
EI Mass(M)*=253 
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#J2 :ss-lF (-J&iUlDtC&I^TR^p-t Kn*'>7i=^Stfc5, R 3 #2- 

1) 4-tert-^h*i/3-K^i?^£>#$ 

4-3— /V 18. 7g (85.1 mmol) ^CD^y 150 mL |Cjgd»U 

7K^T-ClS^Pl--5tT^y^7 : ->'*^^Lfc 0 ^e©t, MS? 10 ri^n^ifi 

tfc„ 2 ^^TK^b^- r- y> J±*nm 50 ml "C 2 Is]i5fev\ 

$SJ1£ Na 2 S0 4 T?«^ »JSE«r«JEig5fe-r5 3.i:K:J:D 4-tert-7 h*->3- K 
^< LT#fc ODt* : 16. 6g, JR* : 70. 7 %)„ 

m. p. 40. 0°C-41. 5 X: o 

l H-NMR (300 MHz CDC1 3 ) ; 6 1. 33 (s, 9H) , 6. 75 (del, J=9. 0 Hz, 2. 4Hz, 2H) % 7. 55 (dd, 
J=9. 0 Hz, 2. 4Hz, 2H) 
EI Mass(M) + =276 

2) pre ss-lF {t-Zf^A) <D&& 

yt^ir l"±J yi~ h y £ A 3. 75 g (9. 97 mmol) ,&ffc^— ^ 3. 92 g (39. 6 mmol) % 
4-tert-^ K^^-fe'^8.05 g (29.2 mmol) £ t° !i v 5 V 50 ml 

T*=t^kffiT-?l OBtfBJl 5£M3SfitLfco 50 ml, ml 

Na 2 so 4 t it&* m&fem l fc„ & •> y * 7j±?u^ yy 

ft»^^/n-^4f" ^=1/1) -C»»L, pre ss-lF 

*m *n&®fck Lxntc mm ■. 19. 6 mg , urn 0. 4 %)„ 

m. p. 136. 0t-138. Ot 

l H-NMR (300MHz CD 3 CN) ; 5 1.33 (s, 9H) » 6.62-6. 82 (m, 6Hh 7. 06 (m, 4H) % 
7. 30 (d, J=7. 5 Hz, 1H) , 7. 71-7. 83 (m, 2H) , 7. 98 (d, J=6. 4 Hz, 1H) 
FAB Mass(M+l) + =481 
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3) ss-lF 

pre ss-lF (t-7'?VU) 9.8 mg(20.4 /zmoDSr 2,2,2-1^7/^0x^7^ 
lOmL K:*t/5>U ft&Th y -PAsOr** * y^w* >®!(7)#WSr 5 $jiP;t, 7/^ 
^SlSST, /K^TT* 25 #P*p#Lfc 0 S^7^, «~^nn^y 
40mL£AP;l, tK (2 0), ma-ki&fcX-m&U Na 2 S0 4 T^ tfc^, ■ 
»*U ss-1 £Jte&fi£ tr^fc (iR* : 6.6 ng, lR$ : 76.9 %). 
id. p. 127. O^C-129. 0 °C 0 

'H-NMR (300 MHz Acetone-d 6 ). ; 6 6. 48-6. 67 (m, 6H) , 6. 79 (d, J=9. 0 Hz, 2H) , 
6. 87 (d, J=9.0Hz, 2Hh 7. 17 (d, J=7. 5 Hz, 1H) , 7. 58-7. 71 (m, 2H) , 7.86 (d, 
J=7. 5 Hz, .1H) 
FAB Mass (M+lK=425 

MS :ss-3F (-f&#:ai)\Z.&^XR 2 frp-7\; 7s.=-/^Vh*)^ R 3 fc2-jJ/U 

1) 4-3-- K f !J 7^*B7t b7 = Jl K©^JS , 

4-3— KT= y y 25.0 g (114 mmol) ©v 5 ^ DD^y 100 ml hU 
36.0 ml (216 mmol, 45.0 g)RXft°}) W 17.0 ml (210 mmol, 

i6.6 g )^7K^T-c'iD^, %MRv&mmm-rz*x'*.#iTtitwisiZo ^©«, 

;^B7h^77^ (»ffl«:BSti^) "CMU 4-3-Kh!J7/uto 
T* hT^y K**fc£H#i tT#fc OR* : 34.1 g, IR* : 94.8%) 0 
m.p. 148. 5-149. Ot; 

'H-NMR (300 MHz, CDC1/TMS) ; 6 7.35 (d, J = 8,8 Hz, 2H), 7.71 (d, J = 8. 8 
Hz, 1H), 7.90 (br, 1H) 
EI Mass (Mr = 315 

2 ) N' - h y 7/M-n T-br^U-ss-3F(TFA W <0&$. 
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7M\s±4 y-T V V £A 3.77 g (io.O mmol)£S^^VU7-fe h T 5 K 50 ml 
(C&^U 20^mmWLtz o 4-3 — K h y 7;Uto7tF7-!) K 12. 8 g 

(40.5mmol) <D h' V 60 ml Jgjft&fig- U £ f>{C;&M 2. 55 g (25. 8 mmol) 

fcm, * 100 ml £jJD;L, £<bf^i&$ 65 ml ^O^T^JC Ltz 0 Z.tl*ffi®. 

^;vx^^w^.^mM^^xm^m^xmw^t^ msti-'hi) 

tti^:^i^/U/n-^^^^=l/l) -CttfilL, 7° \s ss-3F(TFA) £5t£@# 
£LT#fc (IR*: 76.6 mg, W.: 1.48 %)„ 
m.p. 116. 5-118. 5t 

'H-NMR (300 MHz, DMS0-d 6 ) ; 6 6.57-6.87 (m, 6H), 7.18 (d, J = 9. 0 Hz, 2H), 
7.30 (d, J = 7.5 Hz, 1H), 7.70-7. 82 (m, 4H), 8.00 (d, J = 7. 5 Hz, 1H) 
FAB Mass (M+l)* = 520 

3) ss-3Ftf>£-$ 

ss-3F(TFA) 76.6 mg (0.148 maol) aU^Mc^Sfe* ]) $ A 90.3 mg Sr^* 
/ -/W 20 ml 1. 2 ml LT 4 fSTOQf&SSI £ <D&WL 

Lfclfc, 3i^y-/u&r/*S:«ffini5feLfco 20ml SrAO 

X., $bfc2N*K 10 ml SrJP^-CKtt^Lfc (pH l). rM^on^^^ 

#77 4- mmfc : ^3i^/n-^^^>'= 1/1) 'T?»«U ss-3F fcj* 
fe@ft<t LT#fc (IRS : 13.6 mg, W : 21.8 %)„ 
m.p. 153. 5-155. Ot 

'H-NMR (300 MHz, acetone-d 6 ) ; 6 6.60-6.89 (m, 10H), 7.29 (d, J = 7. 5 Hz, 1H), 
7.72 (td, J = 7.5 Hz, 1.5 Hz, 1H), 7.80 (td, J = 7. 5 Hz, 1.5 Hz, 1H) , 7.98 
(d, J = 7. 5 Hz, 1H) 
FAB Mass (M+l)* = 424 
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0H4 

1) h» 

m 3 X-'&bhtc ss-3F & DMF (C 10 mM CD^m^M 100 mM V Y 

WJ*tgffim (pH 7.4)£#n;t-C*«g# 10 M M K&SipKlg&Lfc. r<£> 
10/iM ss-3F &?&tf)|s!jjg*^ hA^U^ft*^ h^£, 0 3Lii^3fe7tB#ff 

F4500 £ffl^-cifnj£Lfco -<z>ig, * y y vm^m^*^? v^&xt'&K*^? 

h/^th^2.5 nnu 7* h-r/umJEft 950 V ft^R L&V^-^Cfi® 

490 nnu gft&fi 510 nm Lfc, 1 131^1% % 1 HI J: «9 

ft(C, SS-3F <h-S^ilf <kwa££f^5fc«>(d, 10MMss-3F^tC^zt 
g/4U niM, ,2 tnM&tf 5 mM|C& £ J; EP-1 (-fi^* tf>3§£^£>5^:7 * 
uyxy hV<— 1+-> K^fc^Mfc : Saito, I,, et al. , J. Am. Chera. Soc. , 107, 
pp. 6329-6334, 1985) 0^f^*^7§ K(DMF)^Sr^^T> £ft&£<DB# 
IW*ft«rWJfebfc(BP-15|i), fcfc'U £©B#©^£©i&£tt37^C£ Lfc 0 

ss-3F <b EP-l EP-1 ©»&RtmKlft#ftfc$3fe3&fi©-t#WS 

S&fcfcttfc. $F>{c:^3Etc*Jv^tS3t©IS^»«)P>ixss-3Fds-Mift3Sf 

$£>(C, ss-3F it Kn*->? S^/VtWS&SrfS^SfcfclC, 10 M M ss-3F 

i6o m'm k^s * 5 i-it 5 ek m&mmm-mz)®*-, **sMt©i*n»b«: 

^-^^PWgtC*3t3tSO±#* s ^*btl, ss-3F #fc Ko^3/9^*/Wi 


16 


WO 01/64664 PCT/JP01/01504 

2) t&ftX^t h/U 

ss-3F£DMFK 10nMO*StCg»bfc«a00mM V V V J*fflSt& (pH 

7.4)tiinx.r*»i**^iOMMfc45J:5fcJSWbfc. ^dio^m ss-3F*tt© 
hA'&SHtLfc. tt**JB5Hfc*f. ss-3F tt455n>f<t3fil-!SM5l«. 

3) HPLC*^? h/U 

^TJC^-r^^HPLC-C^tfc. ^7AI1 XTerra™RP 18 5Min (4.6X250mm) 
■fcttfflU fcttiScttTir MA'/O. 1M NaHCO,**}S = l/l (0. Id© hD 7 
/u^-oBlFS^tr), }gfcB>t£fi 1 nl/#fcU 460 nm cDSSft^Sril'J^Lfc, 

(A) 10 mM ss-3F^V& 

(B) 10 M M ss-3F $tt£ftjtft&# 5 mM HftSJ: 9 (C EP-1 SrAOxT, 37 C C"C 8 

(cj iOmM ss-3F)HKKtffilit#i miifc/i«J:5K:iiiMk**«:ao^ SfeK: 
mSIE^ 500^M K:fc$J:5fcia£*iM&Hft£»;tT, **) 3 tt|IQ£ttlcftjt • 

(d) i/iM 7^tut^y^i 

ss-3F (a) % 3. o #k e- ? ^ttuj * ttfc. -m^^m^^ 

s (o -m (a) t n« -s 2. 3 e- ttmm £ (b) , (o -e&ttj § nfc t°- 

7^Hr<f >-(D)©fc°-* 2.3^i-SLfc, &±lCj;>3, ss-3F«-m 
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0J5.: 

1) YAs 

M 1 X-'&btltc ss-3 jftjgftfttt 370 nm, *3tStfttt 450 nra -0»£f*# 

7 eiic ep-1 t<oR^Twmw.(oik%^^ bw^zms 

HfcvUfc. *7H&t/»8HJ:9We>^4J:5i;:, ss-3 ^tLg^li^K^tc^ 

Offr&»ss-H\ ss-3F fco^T#»Lfc. ffittiiltffiffl^Ii Lt 
fljJKS'ilT^S .DCHF-DA (2* , 7*-$?* n p t KD7;Vt^Vi/7tT- 
h ; • 7°n-7**t, D-399) ^PtK^I" 5 - t .fc 9 5 

DCHF (2' ,f-^nni;t YnyivHr V) t LXtitft Ltz a DCHF-DA 

^^^^j^ibtD^S (Stephen L. Herapel et al. , Free Radical Biology & 
Medicine, 27, 146-159, 1999) \Zt£M,XT frfi V t£T> MfcftfflltX DCHF 
fc. BP^ PffMJCfc^T DCHF-DA £ pH 12 (KimXCf- h U ^ AtK^T* 30 #|HJ«i 
100 mM y yfift-t- ?-MtSjj£ (pH 7.4)-C10iuM t45J:5#* 
Lfc„ 10jiMDCHF&«H:HS8L jtt*>fcW*KHfcJS Lfc. ss-lFs ss-3F'fc 100 mM 
y ^Sfe^ h y ' (pH7.4)-C10/xM»«S:OTSL«»»^ffl Lfc„ss-1F, 

SS-3F, DCHF <D%tl?tl% a~f 30 # (f 2 B#fS! 30 #) &g U .*& 

ofc.^T'p-yoiggtt^-ftb'b 10 mM (ioo mM y ^^-h y ph 

7.4) tLtc. ig*Sr* 1 1*-*-. 
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3.3X10 2 

6.0X10 2 

4. 8X10 3 


4.8 

8.7 

26 

K (c) 

8.3 

5.6 

67 


1.8 

<1.0 

1.9X10 2 


6.0 

<1.0 

1. 5X10 2 


<1.0 

<1.0 

1.6X10 3 


(a) ig^^(II) IOOjzM, ffimikfcm 1 mM^Dx.fCo 

(b) EP-l 100MM^AP^fc o 

(c) K0 2 100/zM£j!jP;tfc o 

(d) ig®{C7K^ 1 alAZtoZ-tZo 

(e) N0Cl 3 IOOjuM Sr^JP^fCo 

(f) 3£ft*TiETK 2 30 #fiv^*5W;: 0 

DCHF lit Kn^v/y^fc/U (&# a) •tiDiWffitflfii: & <£ < 

SjKte^lifC&^ofc. ss-lF*3j;^ss-3Fliift^k f ) £±< 

*%W<Dik$®) ss-lF ss-3F £ DMF |C 10 mM <7>M(d^ Lfc&, 100 

mM y h y <yj^mmm (pH7.4) ^iox-c*^^^ io m m {c&5«t 5*w 

tfc 0 ^(Dss-lFfe5^jiss-3F«|C, m^Sti l 0.2ixU tC&S«fc 5W$?f- 
b'^U^-dr^y— If (7? 100 mM JJ. y|fi$ (pH7. 4) ZMiL. £ <b (C^M^ 
0, 0.01, 0.05, 0.1, 0.5, 1.0, 2.0, 5.0juM Klfc 5 J: 5 iSSMb!k*£*ijn L, 
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<75 l) tW«l©*f1:-ejB«fetfc, *t***9Bfc*Lfc. % 9B J: 15 H 

9 |C ss-lF Jo «fc SS-3F £ t % iSBfe^7K*«S 0~5. 0 m M <£>$SIS W ft 

Kfcfll 6 ©^i; o , ss-if it/ ss-:3F ttifllMfc7K*B#£ ttEJS-fr-f »■ * 
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l. TE<&HR*(I)XH:(II) : 



o 


(i) 



0 


(") 


R 3 lig&g£WbT^Tt ±^2-#/u^v/7^yug£^-f) ti^HS^ 
l«fclEfi<0ffc£&Xtt*<0:!fi. 

4 . "»*»»5BBm 1 t» 3 igm^ti^ l *»£fE#©fc*4feXfi*©**: 

5. gWoi^-efcot, TfEoxg : 

(A) ft*<DS£ffl^ 1 3Cfc^ L3& 3 JlflH 1 £fcfcf^<ffc£-*bXW:-t<0ifr £ 
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9 . mmtf^**isy- j ex*hz>m*<D%&mm s ^icis^^m 
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